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To: 
Subject: 
Attachments: 

tlfinefrock@comcast.net 
Monday, February 23,2015 5:21 PM 
Bittersmith-Web 
John Farrell Analysis of TEP LCOE 
Howandwhy UtilitiesMakeSolarLookExpensive~JohnFarrell~021115.docx 

Commissioner Bitter-Smith, 
In addition to and related to my earlier correspondence, am sending, thought that you might find John 
Farrell's attached presentation(U of AZ last week) interesting; analyzes TEP's LCOE for solar, found it 
to be very misleading. As I believe that you know, PPA's for utility scale solar can be established for 
less than WkWh. Pima County recently bidlcontracted for just 2MW at 5.7c/kWh, average price/kwh 
over 20-years, includes guaranteed production. 

Terry Finefrock 
TEP Ratepayer 
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Writtenby I o i i i l  I ~ i i i t l i  I hc) c t ) ! i i ! i i c i i th  IUpdatedonFeb 11, 2015 
The content that follows was originally published on the Institute for Local Self-Reliance website at 

I’m visiting the wonderhl folks from Sustainahlt: Plicio11 in Arizona next week to talk about the 
opportunities that solar and clean energy offer their local economy. In preparation, I’m looking at their 
current monopoly electricity provider, Tucson Electric Power. Remarkably, the utility acquires just 4% of 
its electricity from renewable resources (and over 70% from coal), despite being at the heart of the best 
sunshine in the country. The red arrow shows Tucson on this map of the nation’s solar resource. 

Update February 12,2015: published assumptions for System Advisor Model calculations 

Despite a world-class resource, the city’s utility intends to avoid major solar investment by pretending it 
is too costly. 





0 Traditional power plants are also unavailable at times-these are “unplanned outages” in utility- 
speak-but the utility doesn’t build two power plants for every one it uses. It has a “reserve 
margin”-power plants available on standby in the event of a major outage. The reserve margin for 
the regional grid (the Western Electricity Coordinating Council) is over 
( i L i i j , i i i t l .  In other words, there are loads of power plants already built an 
Utility systems are already built to handle a large amount of minute-to-minute variability. If 
intermittent clouds over solar could bring down the grid, then so could the cycling of refrigerators or 
air conditioners. 
Utility systems are already built to handle variability from day to day, but much of solar’s variability 
is predictable. After all, we know when the sun r 
Solar’s output tends to follow system peak usage-its best output is on hot, sunny summer 
afternoons when the electricity system is near its peak utilization. 11,t!1 111c ~ w t 1 w ~  from a solar array 
with a tracker (e.g. it follows the sun from east to west) comes during summer peak load on TEP’s 
system. 
Grid engineers agree that there may be a moment in time when grid integration costs are non-zero 
for solar, but it will require unprecedented amounts of solar on the grid (upward of 15% or more of 
total energy supply). Even at this level, simple solutions like ~ ( s i a p h ~  
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In other words, TEP has falsely inflated the cost of solar by 45% percent. 

Cutting that single line out, we have a remarkably different picture. Now solar at 1 1.1 per kWh is 
competitive with the proposed natural gas plants at 8.8-1 1.9$. Keep in mind that almost all the solar costs 
are upfront and that fuel costs are a guaranteed zero, whereas any volatility in natural gas prices will be 
passed through to ratepayers. See below for a retrospective on natural gas price volatility (with Energy 
Information Administration price forecasts) and solar price volatility. The irony is that TEP is completely 
upfront about a forecast L i ~ w l ~ l ~ ~ ~ ~ ~ ~ i  yas 

since those costs pass through to ratepayers.. . 
~cc_i by the end of the 15-year planning horizon (p295), but 

Natural gas price volatility 



Figure: US. Energy Information Administration forecasts of US. wellhead natural gas prices, 
adjusted for inflation, in various years (blue lines) compared with actual prices (orange line). 

SOLAR P R I C E  V O L A T I L I T Y  
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The solar cost hijinks don't stop with integration costs. 
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A price of 1 1.1 6 seems more reasonable, but compare it to the , 

Renewable Energy Laboratory. This software package models the solar resource and cost for the entire 
country, and its default values incorporate years of data tracking on solar costs. Not including any 
incentives, and with a capital cost that's 15% higher (per Watt) than the $1.99 used by TEP, the model 
spits out a levelized cost for solar of 76 per kilowatt-hour. Throw in the federal 30% tax incentive and the 
model suggests that the breakeven price for a 1 megawatt solar array in Tucson is 4.5# per kilowatt- 
hour, 60% lower than TEP's figure! 

sor Mo from the National 0 

But don't rely on cost modeling. Five years ago, Pima County signed a power purchase agreement for a 
solar array at the Roger Road Wastewater Reclamation Facility for just under lo# per kWh. It has another 
contract for the 5 MW Prairie Fire Solar Plant to buy electricity for 9.3# per kWh. In 2014, Chief 
Contracts & Procurement Manager Terry Finefrock says the county signed another purchase agreement 
for solar on its operations center for 5.76 per kWh (which compares to the the 4.56 figure from the model 
above plus a small margin). In other words, Tucson residents and businesses can already buy solar 
for one-third the cost the utility suggests in its official resource plan! 

The following chart illustrates the remarkable gap between the utility's solar cost estimate and the real 
world cost. 
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By now, it should be clear how utilities make solar look expensive. They obfuscate, they hid behind “grid 
stability” and “variability,” they exaggerate. 

But why? 

Like many incumbent monopolies, TEP sees its bi i> i i iL%, ’ \  i~ioclel aboti1 ~ C J  Inuncici on the rocks of 
distributed power. Conservation and energy efficiency are reducing revenues. Distributed solar is giving 
customers m~l i~x~c ie i i i c  d 0 1 ’ ) j 7 ( J i  1 1 ~ 1 3 1 ~  to diversify their energy supply, undercutting sales and demand for 
new power plants (the latter is the revenue and profit lifeline for shareholder-owned utilities). The 
impending fiscal crisis is the result of a utility regulatory system that pays TEP to play the wrong game. 
TEP can’t maintain profits for its shareholders if its customers can slip from the monopoly grasp. 

But rather than explore business models compatible with low-cost solar, TEP implies that solar is too 
costly and doubles down on last century’s business model. Their resource plan will commit billions of 
dollars to new fossil fuel infrastructure that will take decades for Tucson customers to repay. It will 
require approximately 1.7 billion gallons of water per year for new natural gas power production. And 
finally, it will undermine the city’s hope to reach net zero greenhouse gas emissions by 2040 because the 
new power plants will be operated until 2070 or beyond. 

There’s almost no place in America where solar is cheaper than in Tucson, but its electric utility seems 
poised to deliberately ignore the opportunity for clean, local, and cost-effective energy production. And 
we know why. 

Photo credit: P i g 3  h lo i l~on  via Flickr (CC BY-NC-ND 2.0 license) 

Assumptions for System Advisor Model 
0 

0 $3.29/Watt installed cost 
$2O/kW-yr maintenance costs 
0.5% annual panel degradation 

0 70% debt at 5% for 10 years 
0 2.5% inflation 
0 2.5% real discount rate (5% nominal) 

4 kW DC system, with 1 st-year output of 7,078 kWh 
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0 Other settings are the system defaults 0 

About John Farrell 
John Farrell directs the Energy Self-Reliant States and Communities program at the Institute for Local 
Self-Reliance and he focuses on energy policy developments that best expand the benefits of local 
ownership and dispersed generation of renewable energy. MOR1 


